The efficacy of a single caudal epidural injection of bupivacaine 20 ml 0.5% fo?lowing emerge'!cy orthopaedic surgery to the lower leg and ankle was investigated. Forty adult patIents were studIed. randomised to either the caudal or control group. The mean 24 hour postoperative papaveretum consumption was significantly reduced in the caudal group. Analogue pain scores as assessed in a doubleblind manner were also significantly reduced in this group. The duration of analgesia after caudal blockade was approximately eight hours as estimated by the average time to the first dose of papaveretum. Our study demonstrates that caudal blockade represents an effective adjunct to intramuscular opiates following this type of surgery.
improving postoperative analgesia and reducing opiate requirements in patients undergoing emergency orthopaedic surgery to the lower leg and ankle. METHOD The study was performed on forty adult patients, ASA class I and 11, aged between fifteen and seventy years. All patients presented for non-elective surgery involving open reduction and internal fixation of lower leg and ankle fractures. Patients who had sustained additional injuries, whose injuries were more than 24 hours old, or in whom caudal extradural blockade was specifically contraindicated were excluded. Informed consent was obtained. All patients were premedicated with intramuscular papaveretum 0.2 mglkg one hour prior to surgery unless they had already received opiates within the preceding ninety minutes and further analgesia was considered unnecessary.
General anaesthesia was induced in a standard manner with propofol 2.5-3.0 mglkg fentanyl 1-3 mcglkg and suxamethonium to facilitate tracheal intubation. Maintenance was with enflurane in nitrous oxide and oxygen and vecuronium was used for muscle relaxation. Any patient who required a total of more than 3 mcglkg of fentanyl for intraoperative analgesia was withdrawn from the study.
At the end of surgery patients were randomised to either the caudal or control group. Patients in the caudal group received a caudal epidural injection ofbupivacaine 0.5% 20 ml while still anaesthetised and lying on their left side, with the upper knee or both knees brought up to the chest where possible. The caudal injection was performed by one or other of the authors using a standard aseptic technique and a 22 gauge needle. The needle was passed through the sacrococcygeal ligament and advanced 1.5 to 2 cm up the sacral canal. Free injection of air without resistance positively identified the caudal space. Following negative aspiration to exclude inadvertent dural puncture and to prevent intravascular administration, the bupivacaine was injected over a period of approximately one minute. Several times during the course of the injection, aspiration was repeated to ensure that the tip of the needle remained correctly positioned. Immediately afterwards, the patient was turned if necessary so that the operated side was dependent. Both groups were prescribed postoperative analgesia in an identical manner. Intravenous papaveretum 0.05 mg/kg repeated at intervals of not less than ten minutes was administered by the recovery room staff until they judged that an adequate level of analgesia had been achieved.
On the ward, analgesia was achieved with intramuscular papaveretum 0.2 mg/kg given at intervals of greater than three hours at the discretion of the nursing staff. The recovery and ward nursing staff were blind as to which group the patient had been allocated and were asked to treat Male:female ratio 10:9 12:9 Duration of surgery, minutes; mean (SO) 66.1 (11.5) 67.7(11.9) Type of surgery: Open reduction and internal fixation malleolar fractures 15 16 Open reduction and internal fixation tibial fractures 4 5 eilCh patient as if they had received a caudal block.
All patients were visited after twelve hours by an independent observer. Neither the patient nor the observer was told whether a caudal epidural had been administered. Pain was assessed using a 0-10 analogue scale, the patient being asked to give a figure that indicated an average level of discomfort from waking up after the operation to the present time. Zero indicated no pain at all and 10 the worst pain imaginable. For the first 24 hours postoperatively the doses of papaveretum and the times of administration were documented. Blood pressure was measured every five minutes for one hour in recovery and then at four-hourly intervals on the ward. At 24 hours all patients were reassessed to ascertain the incidence of possible postoperative complications related to the caudal block. 
RESULTS
The groups were comparable with regard to age, weight, sex distribution, duration and type of surgery (Table I) .
Analysis of the mean 24 hour postoperative papaveretum consumption, in four-hourly intervals on a cumulative basis, showed that the caudal group required significantly less opiate than the control group ( Figure I) . In addition, the mean time to requiring the first dose of papaveretum ( Table 2 ) was significantly longer in the caudal group (8.1 hours) compared with the control group (l.4 hours).
Analogue pain scores, indicating an average level of discomfort from waking up to twelve hours postoperatively, were significantly reduced in the caudal group (Figure 2 ). There were no postoperative complications attributable to the caudal block. None of the patients required catheterization for urinary retention and there were no reports of hypotension. Parametric data were compared using unpaired Students' t-test and the Wilcoxon rank sum test was used for non-parametric data. A P value ofless than 0.05 was interpreted as statistically significant. DISCUSSION Lower leg and ankle fractures are often very painful and providing good postoperative analgesia with intramuscular opiates may be difficult. This study clearly shows that the addition of a caudal injection ofbupivacaine 0.5% 20 ml is an effective method of improving postoperative analgesia, while also significantly reducing opiate requirements in the first 24 hours. The technique is relatively simple, quick and requires no additional equipment.
The duration of analgesia after caudal blockade was approximately eight hours as estimated by the average time to the first dose of papaveretum. This figure compares well with other studies in which similar quantities of caudal bupivacaine 0.5% were found to provide analgesia for approximately 7.3 hours,1O 8 hoursll and 9.6 hours l2 after haemorrhoidectomy. Four out of twenty-one patients in the caudal group required intravenous analgesia in the recovery room, suggesting that their caudal blocks were relatively ineffective at that time. Three of these four patients continued to require significant doses of papaveretum. The failure rate of caudal injections is often quoted as 5-10%, 6 but in the recent study by Pryn et at. 23% of caudal patients required additional analgesia in the immediate postoperative period,lo a figure similar to our study.
Relatively little work has been published regarding caudal epidurals used to provide postoperative analgesia for areas innervated by other than sacral segments. One of the reasons for this is that the factors affecting the spread of caudally administered local anaesthetic agents are poorly understood. 7 ,8 Freund et at. passed catheters to the L5-S 1 level via the caudal route and administered bupivacaine 0.75% 2.2 mg/kg, producing a wide range of blocks with sensory levels from T2 to Tl2. 7 While this large variability in the extent of spread may well be unsatisfactory when attempting to provide profound analgesia suitable for surgery, it may be less significant for postoperative analgesia, particularly if parenteral opiates are readily available for supplementation. We made no attempt to record sensory levels, as our patients, who were still recovering from anaesthesia, proved unresponsive to accurate sensory testing in the recovery room. Transient motor blockade has been reported in some patients following similar doses of caudal bupivacaine administered after haemorroidectomylO but we feel that minor ankle or lower limb weakness is unlikely to be of consequence to a patient who has recently undergone major lower limb orthopaedic surgery.
The ankle joint and lower leg are innervated by sacral and lower lumbar segments which are likely to be affected even by a caudal block whose spread is at the lower end of the distribution curve. Identifying the appropriate dose and volume of caudal bupivacaine is difficult as many indeterminable factors affect the level of caudal analgesia. These include the size of the caudal epidural space, the amount of areolar tissue present and the patency of sacral canals and intervertebral foramina.
Age and height have been shown to have little influence on the sensory level achieved at caudal injection. 8 In light of the above we administered a fixed volume of 0.5% bupivacaine to all patients, an amount shown by several studies likely to provide at least sacral analgesia in most patients,IO-12 rather than a volume determined by body mass.
Epidural administration of local anaesthetic agents is known to produce hypotension if extensive sympathetic blockade is produced. In this study there were no reports of hypotension (as defined by a drop of 20 mmHg in mean arterial pressure), nor was hypotension reported as a complication in other studies using comparable,10-12 or different dosage regimens. 7 ,8,13 Transient hypertension, in response to rapid caudal injections has been reported in one study. 8 A review of complications occurring after caudal blockade was undertaken by Massey Dawkins in 1969. 14 Complications other than a failure to locate the sacral hiatus and hypotension were extremely rare. The incidence of accidental spinal was 0.1 %, toxic reaction 0.2% and permanent paralysis less than 0.005%. Other studies have shown that the requirement for urinary catheterization as a consequence of caudal blockade is either nonexistent lO or very small. l1 None of our patients required catheterization but slight urinary hesitancy was noted by two male patients in the caudal group.
Postoperative analgesia following orthopaedic surgery is frequently inadequate. An unpublished study performed at a large local teaching hospital in 1989 showed that 21 % of all orthopaedic patients were 'openly dissatisfied' with their pain management.
Ankle and lower leg fractures are common and very painful and we believe that caudal blockade provides a safe and effective adjunct to intramuscular opiates following surgery.
